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ABSTRACT
To determine whether adding telehealth technology to traditional home care services increases
health-related quality of life (HRQOL) and home care satisfaction, and decreases resource utilization among home care patients. This trial included 37 home care patients receiving services in a Veterans Affairs medical center, randomized into intervention and control groups.
Outcome measures included patient satisfaction and HRQOL at baseline and 6-month follow-up, and the use of inpatient and outpatient services before and during the 6-month study
period. Intervention group patients reported greater improvement in the mental health component of HRQOL, U = 2.27; df = 15; p = 0.04). Satisfaction with the telehealth equipment
was high (means exceeded 4.0 on six measures ranging from l-5). However, no statistically
significant differences were observed between intervention and control groups in terms of
changes in physical health, inpatient admissions, bed days of care, emergency department
visits, or general satisfaction with home care services. Intervention group members did show
a trend (p = 0.10) toward fewer overall outpatient visits (mean = 29.1; standard deviation
[SD] ± 30.1) compared to those receiving traditional home care services (mean = 38.9; SD ±
28.9) The use of telehealth services as an adjunct to traditional home care is associated with
greater improvements in mental health status and a trend toward lower use of inpatient and
outpatient healthcare services. Further work, utilizing larger sample sizes, is needed to investigate the relationship between telehealth services, the use of healthcare resources, and
other outcomes.
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INTRODUCTION

H

OME CARE PI{OGRAMS, faced With the challenges of providing services to growing
numbers of frail older adults have become increasingly interested in home care teiehealth
services, programs that involve the use of interactive video to facilitate communication be-tween home-based patients and home care
nurses. The Balanced Budget Act of 1997 and
subsequent Medicare, Medicaid, and State
Children's Health Insurance Programs Benefits
Improvement Act of 2000 established the mechanism whereby home care agencies can be paid
for home telehealth services as part of the
prospective payment system (PPS), a factor that
has resulted in increased interest in home tele-health programs. 1 Under PPS, home care agencies are paid a fixed amount for a period of
home care services regardless of intensity of effort. As part of PPS home care agencies may
use home telehealth to "promote efficiencies or
improve quality of care" provided that it is part
of a physician ordered treatment plan. 2
The Veterans Health Administration (VI-IA)
is the largest single provider of healthcare in
the United States. It is a fully integrated healthcare system that is at risk for all lifetime costs
of care of its beneficiaries. Eligible beneficiaries
cannot be denied benefits or lose enrollment
status. The VHA, through the Home-Based Primary Care (HHPC) program, is among the
largest providers of home care services, with 88
separate hmne care programs nationwide. In
fiscal year 2003, 15,645 veterans received HBPC
services; vvith an average daily census of 8,386
nation\vide and annual expenditures of $72
million (VA Central Office, written cmnmunication, February 11, 2004). Recently telehealth
has been reported to have the potential to influence processes and outcomes of care among
home care patients. 3•4 Consequently, healthcare organizations, including the VHA, are de-voting considerable financial resources to research and development on telehealth as a
means of furthering goals related to preventive
medicine and chronic illness management. 5 ·6
Despite the growing use of telehealth in
healthcare delivery; reviews of the literature
have concluded that relatively little information is available concerning telehealth out1

1

1

comes. 7•8 vVith regards to studies involving
home care applications/ some nonrandomized
studies have shown improved outcomes for patients receiving telehealth services in conjunction with home care services, cmnpared to
those receiving traditional home care. For example, a study \Vas conducted involving 16
newly enrolled home care patients in a program involving the use of home video systems
designed to facilitate communication between
patients and home care staff members.9 Outcomes for those receiving video telehealth services in addition to traditional home healthcare
were cmnpared to outcomes with those for a
reference group (n = 16) receiving traditional
home care services, and the hvo groups \Vere
matched by age, functional status and gender.
The videophone group showed significantly
greater improvements in functional status (activities of daily living !ADL]), communication,
and social cognition compared to the reference
grm.:tp, suggesting that the use of videophones
was associated with improved independence
compared to traditional home care services. Patient satisfaction and the use of healthcare services were not examined as outcomes. A recent
study involved a multifaceted intervention for
791 veterans involving the use of care coordinators, home video, and store-and-forward devices.l0 The comparison group vvas randomly
selected from a stratified sample that was described as similar to the intervention group in
terms of diagnoses, age, and gender. The cmnparison group was not matched by prior use of
healthcare services and prior cost of services,
both of which were criterion used to target patients for the intervention group, and the authors note that the intervention group was
likely biased toward more adverse events prior
to the intervention. The intervention group patients demonstrated greater reductions in
emergency department use, nursing home admissions, and hospital admission and bed days
of care over a 1-year period compared to the
comparison group.
Reviews of the literature have uncovered few
rigorous studies, particularly randomized clinical trials, of telehealth applications, 11 and
among the few randomized trials conducted of
home telehealth, results have been mixed. Arecent study randomized 163 patients with dia-
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betes to either telehealth video system in conjunction with home care services (intervention
group) or to traditional home care services (control group) with 60-day follovv--up. 12 No group
differences were observed in terms of functional status, quality of life1 or patient satisfaction at follow-up. However, patients in the control group were more likely to need continued
home healthcare at follow-up, and \Vere also
more likely than the intervention group to be
discharged to a hospital or skilled nursing facility. One of the largest studies to date of home
telehealth involved 212 patients who were ran-domized to either telehealth (video monitoring
in conjunction with home care services) or traditional home care.l 3 The study reports that no
differences were seen in the use of services be-tween the two groups. However, intervention
group members had lower average total health
care costs (excluding home care costs) compared vvith the control group ($"t948 versus
$2,674), differences that were largely attributable lower hospitalization costs in the intervention group. Home health costs for the intervention group were higher than for controls ($1,830
versus $1,167). No differences were found be-tween intervention (telehealth) and control (traditional home care) groups on patient satisfaction and information on health-related quality
of life (HRQOL) was not reported. A study of
home care patients receiving an intervention involving telehealth devices that forwarded information on vital signs from patient homes to
home care nurses was conducted in the VA
Com1ecticut Healthcare System. 14 A comparison of persons randomized to the intervention
versus traditional home care services found significantly greater 6-month declines in bed days
of care urgent care dink visits, emergency de-partment visits, and Ale levels among intervention group members compared to controls.
Significant differences were not observed in
terms of changes in level of functioning or selfrated health status. The results are promising,
but because the intervention did not involve the
use of interactive video, the results are not directly comparable to the majority of home care
telehealth studies, including the present study,
that evaluate an intervention involving live
video interactions between home care patients
and nurses.
1

In summary, despite considerable investment in telehealth technologies, very few rigorous studies have been conducted to determine whether these technologies actually
reduce the use of hospital services, beyond that
which rnight be expected from existing horne
care or care management programs. Those
studies that have been conducted using rigorous methodologies have shown mixed results.
The present randomly controlled trial (RCT)
further examines the outcomes associated with
the provision of telehealth care among home
care patients in a VA medical center, compared
to those for patients receiving traditional home
care services. Research hypotheses for the
study include the following:
1. Patients receiving home care telehealth services, compared to patients receiving traditional home care, will report more positive changes in HRQOL and patient
satisfaction with home care services, between baseline and the 6-month follow-up.
2. Patients receiving home care telehealth,
compared to patients receiving traditional
home care, will have lower levels of
healthcare resource use, in terms of number and duration of inpatient admissions,
number of outpatient visits for primary
and specialty care number of emergency
room visits, and number and duration of
nursing home admissions during the 6month study period.
1

METHODOLOGY

Study design
The sh1dy was a randomized trial evaluating
the effects of a telehealth intervention among
persons receiving home care services. Patients
vvere recruited over a 2--year period and data
were collected at or prior to enrollment, and
again 6 months later. Prior to initiation of the
study, Institutional Review Board (IRB) approval
vvas obtained for an aspects of the protocol.
1

Study population
All patients receiving home care services at
the Richard L Roudeb1..1sh VAMC in Indi-
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anapolis, Indiana, were reviewed for potential
inclusion in the home telehealth research study.
Previous research has shmvn that prior use of
health services is among the strongest predictors
of fuhue health service use. 15- 18 Therefore, to select patients at high risk, our inclusion criteria
included one or more hospitalizations, hvo or
more emergency department visits or 10 or more
outpatient visits in the prior hvelve months.
Other inclusion criteria included a care plan
specifying two or more home care visits per
month and an expected need of future visits for
at least 1 month, as determined by a review of
the care plan and the patient's condition by the
home care treatment team. This last criterion was
included in order to allow sufficient time to observe the effects of the intervention. Exclusion
criteria included not having a telephone, being
judged incapable of operating the telemedidne
system if sufficient caregiver support was lacking, or having a survival expectation of less than
6 months. The latter exclusion criterion provided
some assurance that patients would complete the
6-month study follow-up.
Between September 2001 and August 2003,
370 home care patients were reviewed for pos··
sible inclusion in the study. Among those reviewed, 252 (68.1 %,) were excluded because
they did not meet one or more of the inclusion
criteria. Patients were frequently excluded
from participation because they were expected
to have a stay in the home care program of less
than 1 month. Among the remaining patients
(n = 118), 81 (68.6%) declined to participate in
the triat and 37 (31.4%) were enrolled. Among
those who refused; many mentioned a perceived lack of benefit from the intervention as
a reason for nonparticipation. Consequently,
only a small subset of home care patients en··
rolled in the randomized triaJ.l 9
1

Enrollment procedure
A research assistant (RA) contacted eligible
patients by telephone to explain the study and
arrange a meeting. At this meeting, the RA provided additional information about the study
and obtained informed consent. After completion of a baseline survey/ the RA unsealed an
envelope containing the randomized group assigmnent. Persons assigned to the treatinent

(telehealth) group had videophone units installed in their homes within a week after enrollment

Intervention description
Traditional home care patients received nursing services at home and periodic telephone contact with the clinical staff concerning their home
care services. Intervention group patients, in ad-dition to receiving traditional home care services,
had contact vvith the home care staff using telehealth units. The telemedicine equipment was an
Aviva 1010 video monitor manufactured by
American TeleCare, Inc. Each 1.mit was 16 inches
wide, 13 inches deep, and 10 inches tall. The system required a 110-V electrical connection and a
regular analog telephone line. Each te1emedicine
unit consisted of several components: a home
unit with interactive voice and video technology,
and a video camera aUmving the patients to be
seen by the nurses in the home care program.
Some patients were also given units with pe-ripheral attachments, such as blood pressure
monitors: stethoscopes, and glucose monitors. A
central 1.mit (base station) was available to clinical providers. Patients were able to see the clinical staff members on the video monitor, and
clinical staff members were able to see the patient at home. When the tmit was turned of(
there was no ability for clinical staff and patients
to communicate.
The focus of the telehealth visits was on providing nursing contacts beyond those available
under traditional home care, to increase contact behveen patients and home care staff mem-bers, facilitate more frequent monitoring of
patient conditions, and provide greater encouragement for self-care practices. The frequency of video encounters was determined by
the home care nurse, in consultation with the
patient's primary care provider and a review
of the patient's medical record. Video sessions
included the following components: discussion
of the patients overall health status; revievv of
medications in terms of type and dosage; discussions of any health concerns by the patient;
and nurse reminders concerning appropriate
self--care behaviors, including diet, exercise,
and monitoring of symptoms such as blood
pressure and weight.
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lvfeasures and data sources
Data were obtained from hNo major sources:
a questionnaire at baseline and 6 months after
baseline to obtain information on HRQOL and
patient satisfaction '<Vith home care services
and national VA databases, to obtain data on
number and duration of inpatient days, nursing home admissions and days, outpatient vislts1 emergency department visits, and in-per-son home care visits by a registered nurse
during the 6-·month study period. Data were
also collected on the total number of registered
nurse contacts, including both in-person and
telehealth visits, during the 6-month study period. The primary independent variable was
study group (intervention versus control).

Telehealih contacts. For the intervention
group, data were compiled on the total number of telehealth contacts during the 6-·month
study period.
HRQOL HRQOL data, which assess the ability to perform usual sodat recreationat and
work activities, were obtained from the Medical Outcomes Study Short-Form 36-item Veterans' version (SF-36V), a modified version of
the SF-36 adapted for use with VA patients
with demonstrated reliabilitv and validity. 20
The physical component scale (PCS) and mental component scale (MCS) vvere computed ac-cording to established algorithms, including
treatment of missing data. 21 \Ne calculated
changes in I-IRQOL behveen baseline and 6month follmv-·up.
J

~

Patient satisfaction. Patient satisfaction questions were based on a previously validated
version of an instrument designed to assess
satisfaction with outpatient clinical care, and
adapted so that patients were specifically
asked about their perceptions of home care
services? 2 The scale is a sum of four items,
each of which ranges from 1 to 5; higher
scores on this measure indicate more satisfaction with home care.
For the intervention group, separate questions were asked concerning satisfaction with
the telehealth equipment. These questions were
from the VA National Ambulatory Care Sur-

vey, original1y designed to assess perceptions
of outpatient service use, and modified for use
in evaluating telehealth services.2 3

Resource utilization. Information on VA
health resource use, for the 6 months prior to
and 6 months after enrollment, was gathered
frmn the patient treatment file (PTF) and the
outpatient care (OPC) file, national VA databases that are compiled from local hospital
record systems. 211 Separate dependent variables
were constructed summarizing the use of
healthcare resources: (1) total bed days of in-patient care; (2) total number of hospitalizatirms; (3) total number of outpatient visits for
primary and specialty care; (4) total number of
emergency department visits; (5) total number
of in-person home care visits; (5) total number
of nursing home visits; and (6) duration of
nursing home visits.
Comorbidity. Comorbidity was measured for
the 6 Inonths prior to study enrollment to ensure case-mix adjustment between the two
groups. Diagnosis with each of eight conditions, as an inpatient or outpatient, was as-sessed. These indicators were then summed, resulting in a scale with a range of 0 to 8. The
eight conditions tracked were diabetes, hyperlipidemia, hypertension, coronary artery dis-ease, atrial fibrillation, congestive heart failure
(CHF), stroke, and chronic obstructive pulmonary disease (COPD), as used in previous
studies. 25 Details on the International Classification of Diseases, 9th edition (ICD-9) codes used
to define these conditions are available on request.
Statistical analysis
Student's t tests for continuous variables
and x2 analysis for categorical variables were
conducted to establish comparability of the
study groups in terms of demographics and
severity of illness measures. Statistical tests
used to examine each hypothesis are described below.
The first hypothesis, that intervention group
members would have greater changes in
HRQOL and patient satisfaction, was examined with Student's t tests of the change scores
1
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appropriate because the data were normally
distributed. Possible demographic covariates
were considered/ but because no differences
vvere detected between the groups on any de··
mographic variables and the power of the
analyses vvas limited, none was included in
models of these outcomes. Sample sizes varied
because of item-specific missing data.
The second hypothesis, that the intervention group Inembers would have a lovver level
of healthcare resource use, was examined using linear, Poisson, and negative binomial regression. Negative binomial regression is a
variant of Poisson regression that handles
count data where the variance exceeds the
mean, a violation of the Poisson distribut1on.26 Prior service use was included as a co··
variate in the models, to control for service
use prior to enrollment. Survival was included as a covariate in the models of healthcare services to control for the shorter followup period among those who did not survive
the 6-month study period.

cine visits for the experimental group over the
6-month study period was 10.89 (SD '" 10.80).
Two patients from each group (4 total) died during the 6--month follow--up period.

1

RESULTS
Patient characteristics

Among all study participants (intervention
and control patients combined), the mean age
was 69.6 (standard deviation [SD] = 12;
range "" 40-89), 100% were male, 14°/r) \Vere
T--Hspanic, 35% were African American, and
51% were Caucasian. Among those with available data on educational attainment (n = 33)
mean years of education were 11.3 (SD '" 2.8;
range= 7-17). Patients tn1ically had multiple
comorbidities (mean '" 3.4; SD '" 1.8). Most
had one or more of these chronic conditions
(n '" 34; 92%), and the majority (68%) had three
or more comorbid conditions. The most common cmnorbidities were diabetes (54%) and hypertension (80%). Baseline measures of HRQOL,
including both the PCS (mean = 24.83; SD =
7.47) and MCS (mean '" 40.52; SD '" 11.98), were
below norms established for a general population.20 As shown in Table 1, no significant differences were observed between intervention
and control groups on baseline measures of
these variables. The mean number of telemedi1

HRQOL

Outcomes related to HRQOL and patient satisfaction are shown in Table 2. Intervention patients showed greater increases on the PCS of
the SF-36V compared with controls, but no statistically significant differences were observed
1
". p = 0.1' 7 7.) . TnterventJOn
·
(r' = (1..."0
5 ; ~{ = 1
. ;::,;
patients showed improvement on the MCS of the
SF-36V (n "" 10; MCS '" +4.05), while the control group members declined on this measure
(n '" 7; MCS '" ---4.11). This difference was statistically significant (t = 2.27; d.f = 15; p = 0.04).

High levels of satisfaction vvere found for both
intervention and control groups at baseline
(mean= 15.2; SD = 3.7) and follow-up (mean=
14.0; SD '" 3.6). As shown in the third row of
Table 2, no statistically significant difference
vvas observed between intervention and control
group in terms of changes in general home care
satisfaction (I '" 0.48, d.f '" 18; p '" 0.64).
The majority of patients in the intervention
group reported satisfaction vvith the telehea!th
equipment, as shown by their responses to a
five-point Likert seale indicating their agreement with statements concerning telehealth
services. Most reported being taught the use of
the equipment (21 tYo, somewhat; 57'-Yo, definitely)~ although fewer persons reported their
family members being taught the use the
equipment (21 o;,., not sure, 14% somewhat 36%,
definitely). Most reported that the equipment
somewhat (3SC/c,) or definitely (54%)) worked
properly: and the majority (64°/;l) reported
knowing whom to call at the VA hospital in
case of problems. The Inajority of participants
reported that they somewhat (50.0%) or definitely (36%) learned more about self-care by using the equipment, and most also reported that
the equipment smnewhat (36%) or definitely
(43%) increased their contact with VA health
providers. Almost three quarters (71 %,) rep orted that thev definitelv wanted to continue
using the equipment.
1

J

J
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TABLE

1.

BASEUNE PATIENT

CaARi\C:TEJusncs (n

=

37)

Control

f ntervention
(n = 18)

Age
G!;nder
Etlmicity
Hispanic
t\frican i\m_erican
Caucasian
Education in years
Comorbidities
Diabetes
Hyperlipidemia
Hypertension

(n =

Mean (SD)

69.8 (11.6)
all participants were male

69.5 (l2.7)

11% (2)
33°/.J (6)
56% (10)

16%
37°/c.
1±7%
10.6

12.2 (3.1)

CAD

Atrial fibrillation
CHF
Stroke
COPD
Number of conditions
General satisfaction
Physical component summary (PCS)b
Mental component summary (MCS)C'

19)

Mean (SD)

(3)
(7)
(9)
(2..3)

50% (9)
39% (7)

58% (ll)

78% (H)
33% (6)

84% (l6)
47°/.0 (9)
16'~(, (3)

53°/co (10)

6% (1)

39% (7)
17°/J (3)
39% (7)

3.0
15.3
26.6
40.2

(1.8)
(3.2)
(7.7)
(10.4)

47~~

(9)

16%
63%
3.8
15.6
22..9
40.9

(3)
(12)
(1.7)
(4.2)
(7.0)
(H9)

aNo significant differences were detected on anv measures.
bHigher scores denote higher health-related q~ality of life. The PCS and MCS summary scores are norm-based
scores; thus, obtained values can be compared with a healthy population (mean= 50 and SD = 10).2 1
CAD, coronary artery disease; CHF, congestive heart failure; COPD, chronic obstructive pulmonary disease; SD,
standard deviation.

Use of health services

Table 3 displays the regression results comparing the intervention and control groups on
the use of health services, including inpatient
admissions and bed days of care, outpatient
care, and emergency department use, as described below.
Number of inpatient admissions and days of care.
Patients in the intervention and control groups
did not differ significantly in terms of the rmmber of inpatient admissions during the 6-month
study period (Inean of 0.67 for treatment group

TABLE

2.

versus 1.26 for control group members; p =
0.61). There \Vere differences in total inpatient
bed days of care between the intervention
group (mean days"" 2.83) and the control
group (mean = 7.11 ). ·However, they were not
statistically significant in the negative binomial
regression mode], which adjusted for overdispersion (the control group included a patient
with a 53-day hospitalization).
Number of outpatient visits. No significant differences were found between the bNo study
groups in terms of the number of primary care

PATIENT SATISFACTION AND PHYSICAL AND J'v1ENTAL HEALTH OuTCOMES (11 =

Nleasure
Change in SF-36V Physical Component Summary (PCS)
Change in SF-36V Mental Component Summary (MCS)
Change in General Horne Care Satisfaction Scale
CI. confidence intervaL

2.0)

Intervention

Control

(mean. 95% CD

(mean, 95% CI)

p-<:1alue

1.56
( --3.53, 6.M)
4.05
{-0.40, 8.51)
--1.00
(-L37, 038)

0.64
( ---3.83, 5.11)
-4.11
( -1L13, 3.90)
---1.56
( -3.93, 0.82)

0.77
0.(}4

0.64
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TABLE

3.

CoMPAEJSON OF HEALn-[ SERViCES UTJUZAnoN

=

37)

Control (n = 19)

p value

0.67 ::':: 1.03
2.83 ::':: 4.12

1.26 ::':: 2.00
7.11 ::':: 12.86

0.61
0.41

29.06 ::':: 30.ll

38.89 ::':: 28.88

0.10

3.39 ::':: 3.85
2.06 ::':: 2.49
1.00 ::':: 1.33

3.89 ::':: 5.03
2.47 ::':: 2.61
2.11 ::':: 2.89

0.43
0.41
0.83

Intervention (n

Inpatient care
Number of hospital admissionsa
Total inpatient bed days of care
Outpatient visits
Total number of outpatient visits
(excluding home care)a
Number of primary care visitsa
Number of specialty care visits"
Emergency department visitsb

(n

=

18)

aNegative binomial regression. Croup differences in mean hospital days of care \'ITere influenced by an outlier, a
patient in the control group who had a 53-day hospitalization.
"Poisson regression.

or specialty care outpatient visits. There was a
trend (p < .10) toward fewer overall outpatient
visits for patients in the intervention group
(mean visits= 29.06) compared to the control
group (mean visits '" 38.89).
Number of enwgency department visits. No significant difference was found ben-veen the two
groups in tenns of the munber of emergency
department visits (p '" 0.83).
Number and duration of nursing home admissions. Although the use of nursing hmne admissions was of interest, there were insufficient
numbers of study patients receiving this type
of care for analysis. Two patients in the experimental group had nursing home admissions
during the 6--month study period (lasting 1 day
and 152 days, respectively).

DISCUSSION
Home care providers need more information
on the outcomes of existing telehealth progrmns in order to make critical decisions concerning the allocation of scarce medical re-sources. Results from this study indicate a
significant improvement in the mental health
component of HRQOL among patients receiving telehealth services compared to controls.
However, no statistically significant differences
were observed between intervention and control groups in terms of changes in physical
health, inpatient admissions, bed days of care,

emergency department use, or general satisfaction with home care services. Patients in this
study rated telehealth services positively, supporting previous research that suggests that the
introduction of telehealth technologies can po-tentially enjoy wide acceptance_2 7,28 -However,
both intervention and control groups rated
home care services highly, and hence there was
a possible ceiling effect that Inay have contributed to the lack of significant differences observed beween the groups in terms of the effect of adding telehealth services to an existing
home care program. 27 There vvas also a trend
toward fewer total outpatient visits among telehealth patients.
An issue that has not been fully resolved
among home care telehealth providers concerns whether horne telehealth services should
substitute or supplement in-person home care
visits. Home telehealth has been suggested as
a means of improving the efficiency of home
care services by reducing the number of in-person visits conducted by home care nurses. For
example, a review of hmne care agencies in
both urban and rural areas in the United States
found that approximately half (46°/c,) of all
home care visits could be conducted using
home telehealth tedmology. 29 However, as has
been the case in previous studies, 13 the nurses
involved in the intervention for this study were
reluctant to use home telehealth as substitutes
for in-person visits, and instead viewed video
visits as a supplement to in-person care. The issue of substitution versus supplementation
should be carefully considered as home tele-
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health programs are further developed. Especially given the additional costs associated with
the implementation of telehealth programs
and the equivocal findings to date regarding
the benefits of these programs when used for
supplementing existing services, the true benefits of telehealth programs may lie in substituting less costly telehealth services for more
costly in-person home visits. However, more
research is needed to determine the extent to
which telehealth visits can substitute for inperson visits in a safe and efficient manner.
There are several strengths to the study de-sign compared with previous studies. First, this
was one of very few randomized trials of home
telehealth conducted to date. Such a rigorous
design is an essential step for obtaining infor-mation on the outcomes associated with home
telehealth compared to a control group receiving home care treatment from the same progrmn, and who are recruited using the same inclusion and exclusion criteria. Second, prior use
of hea lthcare services (a known predictor of future use) was included as a covariate in the
model. These covariates have not been used in
previous studies, and are suggested for inclu-sion in future work examining the effect of telehealth services. Third, the outcomes examined,
which included I-IRQOL, patient satisfaction,
and the use of both inpatient and outpatient
health care services, are more comprehensive
than those reported for other studies vvhich
have frequently examined a limited number of
outcome Ineasures. Finally; the intervention
group for this study consisted of persons receiving telehealth services in addition to traditional home care, and the control group patients received only traditional home care
services. Such a design makes it possible to de-termine if telehealth services are associated
with improved outcomes beyond those that
might be expected from traditional home care.
Tn contrast previous studies have involved
multi-faceted interventions that include telehealth as part of a comprehensive progranl of
care management, and compared the results to
those for patients who do not receive care
management or telehealth services. 10 Although
such designs allow for information to be obtained on the outcomes associated with cornprehensive programs, it is not possible to de1

1

1

termine whether similar results could be obtained from programs involving care management in the absence of telehealth services.
There are several llmitations to this research
sh1dy. First, as in previous studies,3° it is likely
that type II error1 related to the smaller than expected sample size, is a factor contributing to the
lack of significant differences for the utilization
outcomes. For the HRQOL measures, there were
missing data on response iteins, and only 17 of
37 enrolled patients had items available for analysis; a factor that also contributed to lower than
expected statistical power. Second, related to the
issue of small sample size, a greater number of
patients than anticipated had short home care
days that resulted in their exclusion from the
study. Many of these patients were recently dis-charged from the hospital and were evaluated
as needing home care services for only a short
period of time. Such persons were not eligible
for home telehealth servkes because the time
required for equipment setup and training \Vas
not believed to be justified given their expected
short stay in the program. A third limitation is
that this was a single-site study, and involved
only VA patients, all of whom were male. More
information is needed on the outcomes associated with home telehealth care across a broader
range of VA sites, and ultimately on patients receiving services in home care programs outside
the VA health care system. Detailed information
was also not available on the extent to vvhich peripheral devices, such as the use of blood pressure monitors, stethoscopes, and glucose monitors. Future research, using more detailed
information on the use of these peripherals and
associated outcomes is an important area for fu-·
hue research. Finally, the telehealth program examined in this study was relatively new at the
time the study was conducted, a factor that may
have contributed to reluctance to participate in
the program.
The results from this study suggest several
areas for future research. First, given the increasingly large number of patients who are in
home care programs for short periods of time,
more research should be conducted on the feasibility of developing short-term telehealth
programs for this short-stay population. Quite
possibly: interventions can be designed to provide short-term education and monitoring, and
1

1
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if telehealth units can be deployed and retrieved quickly, such programs could benefit
the short-term home care population. Second,
some research suggests that lovver cost strate-gies, including telephone care, may be equally
effective cornpared vvith higher cost programs
such as the video-based telehealth services examined in the present study. For example arecently published study conducted among CHF
patients involving randomization to telehea1th
telephone follmv-up, or traditional home care,
reports that hmne telehealth did not offer an
incremental benefit beyond that obtained from
usual telephone follow-up in terms of health
resource use. 30 N1ore studies, based on randomization to a variety of technologies (including telephone care), would help better de-termine the most cost effective and optimal
way of coordinating care for persons vvith
chronic conditions.
A third area for future research concerns the
need for new study designs, including multisite randomized trials as well as quasiexperimental designs. Given the large ammmt of time
and effort needed to develop and implement
home telehealth programs: single--site studies
often produce small sample sizes? Consequently, future studies, involving multiple
sites, are needed for rigorous evaluations of the
effectiveness of this technology. One challenge
to home telehealth studies is that once these
programs have been impleinented, progranl
administrators may be reluctant to enroll patients in randomized tTials, because this would
involve restricting access to telehealth for persons randomized to the control group. In situations where randomization is not feasible,
well-designed quasiexperimental designs, involving a comparison of outcomes for patients
participating in a home telehealth program
with a comparison group of patients in a different program who do not receive telehea1th
services, may provide important information
on telehealth outcomes. For such designs to be
valid, it is essential that the comparison group
patients have similar characteristics to those
participating in the intervention/ including
severity of illness and past use of health care
services. Multiple measurements of study outcomes for both grm.:tps, both before and after
the start of the intervention, can help to ensure
that the observed outcomes are caused by the
1

1

intervention and not simply due to regression
towards the mean.3 1

CONCtUSION
Despite considerable interest and investment
in telehealth services for home care programs
findings concerning the outcomes associated
with the use of this technology remain equivocaL The present study found significantly
greater increases in self-reported mental health
status among telehealth versus traditional
home care control patients, as well as a trend
tmvard lower use of outpatient healthcare ser-vices among this group. Given the considerable
investment in telehome care technology by
home care providers, more information based
on larger clinical trials is needed in order to ob-tain critical information necessary for improving the care of patients receiving hmne care services.
1
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